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Troinrng appts. with tread crank - has tread plates linked to each 
roHers^^ axfs-parailel manner, and supported at other end by 

KUMMERLIN W 15.05.79-DT-9 19494 
(20.11,80) A63b-23.y06 

Jh^f^^^^' * ^^^""^ supporting a head crank (2) and a 

braking arrangement for the crank rotary movement. The 

system is supple- 
mented by two 
levered hand grips. 
To both crank webs 
(5) are linked tread 
plates (6), each 
whose axes are 
parallel to the 
crank axis of rot- 
ation The other 
plate ends are su- 
pported by trans- 
port elements, pref. 
rolle r pairs . 

The aligned rot- 
ary axes of the • ^ 
roUsJJT) in each 
^ pair are also par- 

rotarv axis Tl,* ^«n- . SiisUlP the crank 

UlplDyiT '^'''^''""Sement. 15.5.79 as 919494 
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Ansprilch.e 
✓ ' — ■ 

0 Trainingsgerat mit einer von einem Stander ge- 
tragenen Tretkurbel, einer die Drehbewegung der Tretkurbel 
henunenden Bremseinrichtung sowie zwei Handgriffen, dadurch 
gekennzeichnet. daft an beiden Kurbelarmen <5) der Tretkurbel 
(2) mit 2u deren Drehachse paralleler /Vchse je eine Tritt- 
Platte CB) 1,. Bereich ihres einen Endes angelenkt ist. die im 
Berexch ihres anderen Endes von wenigstens einem Transportele 
ment (7) getragen wird. porxeae 

2. Trainingsgerat nach Anspruch 1, dadurch gekenn- 
zexehnet. daB als Transportelement fUr jede Trittplatte (6) 

Drlarh ""'^ miteinander fluchtenden 

Drehachs.n der Rollen (7) jedes Paares parallel zur Drehachse 
der Tretkurbel (2) lieg, nacnse 



sen. 



3 . Trainingsgerat- naoh Anspruch 2 , dadurch gekenn- ' 
ZT^.T\ V -einander parallelen Schie- . 

H\l roT ' Schienen gemeinsa„.en Grand 

piatte (9) angeordnet sind. 

«». Trainingsgerat nach einem der AnsprOche 1 bis 3 
dadurch gekennzeichnet, daB die Tretkurbel (2) eine eine ' 
lung^hir"^ wirksamen Kurbelarmiange gestattende Ausbil- 

5. Trainingsgerat nach Anspruch «4 , dadurch gekenn- 
zexchnet, daB die Kurbelarme (5) der Tretkurbel (2) teleskop- 
artig verlMngerbar ausgsbildet sind. 

6. trainingsgerat nach einem der AnsprOche 1 bis -5 
dadurch gekennzeichnet, daB an jeder Trittplatte (6) eine sich 
von xhr aus nach oben erstreckende Statze (11) befestigt ist 
die einen der Handgriffe (13) trSgt. * 
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7 . Trainingsgerat nach Anspruch 6 , dadurch eek^nr, 

t.e.e'a.„ .p - 

5 der zuc.o.d„.t,„ Tri«pl«« ver»i„<,^ar si„d. 

e. Trainingsgerat noch Anspruch 6 Oder 7, dadurch 
ge.e„„.e.chn«. da« Jeder „a„d,ri« <x3, e„ eine„ ersteT^eil 

der sturre drehber sowie in der gewahlt.n Lag. festsr.x^ba^ 
-t de, .„eite„ Teil ,i.», der s«tz. <ii, verhund.rist 

rt,^ ^ ■^"^"i"ess«i-«t nach ein,™ der AnsprOch. 1 bis a 

dadurch g,..n„«ichnet. da« die Tri«„.che der Trit'pl"..: 

"g-::ue h"..'"*° ^'"""'i^o "-pp- .u.„eist. "l 

det sind "'PP'" eines Gu™.ib.lag,s <10. g.bil- ' 



det sind. 

10, Trainingsgerat nach 



10 



S 



oadurch geke„„«ichne,:. da6 die Bre„sei„richtLg eLe in s! ' 
tr.ebeverbi„du„g ,i. der TretkurbeX <2, stehendc. w.hx^ei,: 
.1= Bremsgeneratcr und als A„triebsn,=tor b.treib^are ellk! 
trische Maschlne <3) aufweist. 

11. Traininssgerat nach Anspruch 10, dadurch «ek.n„ 

IZZl' B"-i„richtu„g eLe di. 

Eznstellung d.r Drehzahl der elektrischen Maschine (3) i„ 
Motorb.tr„b g,st.«,„d, rinstelleinrlchtung vorg,„hen 
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Aultrage sind nur nach schriltlicheV 
Besiaiigung vefbindllch /.^ ' 



Die bekannten Trainingsgeraten dieser Art hab.n • 
5 auf de. der Benutzer w.hrend des TralninL . ''''' 
Betatigung der Tretkurbel sitzt "^^--"^ der 

far den Be^ut^.r weit.ehend h ^ewegungsablauf ist dah 

nicH. b,i. ce::roCi ;e""z" 

gerate. die es mit Hilf. ^ ''"^"^ Trainings- 

30 dem Benutze. LlLi h «"^losen. u^laufenden Bandes 

0. er Lau.e"^d::::L^^t^ --n 

gxeacfttjaren, bekannten GerSte ist. 
Diese Aufgabe lost P-tr* t^,,* • * 

Anspr„eh„ x au^^^i,, ^-"-".sser.t . das di. Me.^i. des ^ 

" Ben'u^ari'rTd""" -"^"i"^'.er.tes . auf die d„ 

oenutzer w&hrend des Trainings tritt nnrf h=v, • • „ 

belstanEenartia.r, u ^"^ ^"^^ J^"^- 

tangenartigen Bewegung, welche die Trittnl^ii-+«„ k • • 

Rotation der Tretkurbel ausfOhren il uZl T """" 
stark belastet .r-m" t Wechsel unterschiedlieh 

25 zer wie !r h ' ^r:^'"""^" ^^^^ Bewegungsablauf bein, Benut- 

1. reiie, an welcher der Benutzer auf die Tritrm^-^^ ^ • 

vo™ „de. a„de.e„ .„de da, ^^..^TZIIZI^II^.TZL. 

verlanrte B*.«T.e • -riieren und die ihm abver- 

ncte Beanspruchung an das gewUnschte MaB anzupassen. 



ablaut i„ v^bi'Zn i ! " -••8l'i<='"'ara Bawagungs- 

»acha„ das aX'n " I"^ " "'^-"indend.n HahandU /,„„z 
tatio„s.„aake b"i P ^-inlngsga.at auch for Hahabill- 

•0 i:sT^Tui\::\:Tzr - e,„e„ a„d- 

«„aiah gating da d a - "t:::::'""^'^:""'" 

Bremswirkung auscenin-,-.- ^ , Erzielung emer 

20 Platte zwerLaufro?! P-tele.ente fa. jede Tritt- 

Reibung erzielt wird so darla^r ^ ^""'"^^ 
leistung benutzt wlrden kann Ll^r "'"^ -^-i-^ler Bre.s- 

^- weraen Jcann. SelbstverstSndlich ist mor,!,- 

d..ae„ Rollan aina Bra»aai„Picht„„g zuzuordna" ' * 

" »"chadigu„g das Bodans. auf da. das Trainingsgar.t 

ata,t d„.=h dia Tra„spo„ala,a„ta z„ var^aidan. wird L"cl.6i 
5ar„. sa a.„a Gru„dpla«a varwandat, auf d.n.n sich dia Tra" 
Po. a ™a„.a .a„ega„. Vo^ailh.f tarwais. sind ,u, dia 
Platta z„a.„a„der parallala Schienan angacrdnat, „alch. ^llZ 

30 a.. ..ngraifandan Transportalamanta fOhr.n. " 

dljfa'ranl T""'"" die »,axi„ala „oha„- 

diff,„„a. dxa dap Banutxar bai jadam Schritt abar„i„da„ ZT 
n.c.. „ar durcH dia «a.a dar Au«.i„s«.Xa auf dH "i;:";. 



en 

0 3 004 7 /03 39 



^ ^ • -r 



10-J3e5in^ "icnt verandernden Posii-i^ w Traanings- 

Tr.tku.t,, ':r.g.„<,e„ Sta„dfrber ^" Oie 

e gegeneinander versetzt n ^"gsi'ichtung der Tritt- 
Sollen wShrend des Tr,;,,-«,- 

*"8swexse durch die 
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Noppen einer Gununimatte gebildet werden. 

Die Bremseinrichtung kann in verschiedener Weise ausgebil- 
det se.n Man „ird sie vorzugsweise .it der Tretkurbel kup- 
5 !l C: r rein_.echanisch als auch eine .ein 

elektrasch wirkende Bremse in Frage kommen. Bei einer bevor- 
zugten Ausfahrungsform weist die Bremseinrichtung eine in Ge- 
trxebeverb.ndung mit der Tretkurbel stehende, wahlweise als 
Bremsgeneratcr und als Antriebsmotor betreibbare elektrische 
10 '^-"^ <^i- Bewegung der Trittplatten 

10 nxcht nur henunen, sondern sie durch einen Antrieb der Tret- 
^urbel erzwingen. was beispielsweise fur ein Rehabilitations- 
traxning vorteilhaft sein kann. 

I« folgenden ist die Erfindung anhand eines in der Zeichnunp 
dargestellten Ausf Uhrungsbeispiels im einzelnen erlautert . 
Dxe exnzxge Figur zeigt eine schematisch und perspektivisch 
dargesteUte Ansicht. 

In eine. StMnder 1 , der im Ausf Ohrungsbeispiel aus Stahlrohren 
besteht. xst eine als Ganzes mit 2 bezeichnete Tretkurbel ge- 

20 Jirr'n""""/""" '"^"^ I>rehachse in einer zur Stand- • 

20 fl.che des StSnders 1 parallelen Ebene liegt. Unterbalb der 
Tretkurbel 2 ist im stander 1 eine sowohl als Generator als 
auch als Motor betreibbare elektrische Maschine 3 mit zur 
Drehachse der Tretkurbel 2 paralleler Achse angeordnet. Ihre 

25 ni l """T <iargestelltes Untersetzungsgetriebe 

25 n.xt der Tretkurbel 2 gekuppelt. In einem ebenfalls im StMnder 
1 angeordneten Gehause M bef indet sich eine an die elektrische 
Maschxne 3 angeschlosser.e Steuereinrichtung , mittels deren die 
Bremslexstung der elektrischen Maschine 3 im Generatorbetrieb 
sowxe dxe Antriebsdrehzahl im Motorbetrieb eingestellt und 
30 geregelt werden kSnnen. 

Die beiden Kurbelarme 5 der Tretkurbel 2 sind " teleskopisch ver- 
Ikngerbar ausgebildet. um die wirksame KurbelarmlSnge verSn- 
dern zu kfinnen. 
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i.n das f-reie Ende jedes der beiaen j\Ul . 

'retachse der Tretkurbel 2 paralleler Achse das vordere Ende 

ie einer Trittplatte 5 angelenkt, welche, wie die Figur zeigt, 

lie Form eines langge? treckten Rechteckes haben. Die Trittplat 

w 1 e 

ten 6 konnen deshalb,/im Ausf uhrungsbeispiel , durch je ein' 
aolzbrett ^ebildet sein. Selbs tverstandlich kommen aber auch 
andere Materialien, wie z.B, Metall oder Kunststoff allein 
und in Kombination .miteinander in Frage. Ebenso kann auch die 
Form der Trittplatten 6 eine andere sein. Beispielsweire 
braucht ihre Breite nicht uber die gesamte LSnge gleich zu 
sein. 

Untier dem hinteren Ende der beiden Trittplatten 6 sind je zwei 
Rollen 7 angeordnet, deren miteinander fluchtende Drehachsen 
parallel zur Drehachse der Tretkurbel 2 liegt. Um einen leich- 
ten und gerauscharmen Lauf zu erzielen, weisen diese Rollen 7 
ein Kugellager und eine Kunststoff lauf flache auf • 

Die Rollen 7 sind in je einer Schiene 8 gefuhrt, die alle 
parallel zueinander auf einer Grundplatte 9 montier-C sind, 
welche abweichend vein Ausf Ohrungsbeispiel nach vorne ver- 
langert und dort mit dem Stander- 1 verbunden sein kann. 

Die Trittplatten 6 tragen auf ihrer Oberseite einen Gummi- 
belag 10, der mit nach oben weisenden Noppen versehen ist- 

An der AuBenseite ^eder der beiden Trittplatten 6 ist eine 
von ihr nach obln/erstreckende , als Ganzes mil: 11 bezeichnete 
Statze losbar befestig-t, die teleskopartig verlSngerbar. aus- 
gebildet ist. Der untere Teil 11' ist fest mit einer Strebe 
12 verbunden, welche wie die StOtze 11 an der Aufienseite der 
zugeordneten Trittplatte 9, jedoch im Abstand von der Befesti 
gungsstelle der StUtze , ISsbar mit der Trittplatte verbind- 
bar ist. Am oberen Ende des Teiles 11* ist eine von Hand be- - 
tatigbare Feststelleinrichtung vorgesehen, um den in den unte 
T-en Teil 11' eingreif enden oberen Teil 11" der Statze 11 in 
wahlbarer Ausziehlage und Drehlage festsHellen zu kdnnen- Am 
oberen Teil 11' ist ein Handgriff 13 befestigt, bei dem es^^^; 

0 30 O A 7/033 9 ' ' ' \v 1 .^k^iiJS&l 



10 



sich im Ausf ahruncsbeism" *»i 

Die Verbindung zwischen der.Stiltze 11 und der Strebe 12 .1 
sexts sowie der Trittplatte 6 andererseits isi: l ! I 
beispiel in der Weise gewahlt daB dL ! ^-^hrungs- 

Mehrere dieser Buchsen IM sind, wie die r,-. «^"6^eifen. 
Chen .b3t.nden in die SeitenfX^cL . r;.:::!^' 
sen. wodurch es moglich ist, die StOl:.. ""g^las- 
Strebe 12 i„ .^nL • v StUtze 11 zusammen mit der 

m Langsrichtung der Trii-tni c 
Mittels nicht darge.tellter ^''^^'''^P^^*^^ ^ versetzen. 

kennen die in .i. T ^^^'""'^^^^^"^^en der Buchsen lu 

und der lebe 12 VeZT^"^'' ^ndabschnitte der StUtze 11 
Kle...erbin:ung no::endT:r ^ 



* y- 
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PHYSICAL TRAINING APPARATUS 

Inventors: Walter Ktimmerlin; Christian Baer 

7120 Bietigheim-Bissingen 

Applicants: Same as inventors . 

Examination request as per Art. 28 b Patent Law has been filed. 

Claims 

1 . Physical training apparatus with a stand supporting a tread-operated crank, a brake 
device restricting the rotational motion of the tread-operated crank, and also two hand grips, 
characterized in that at both crank arms (5) of the tread-operated crank (2), a tread plate (6) is 
linked in the area of one end to a shaft parallel to its axis of rotation and is supported in the area 
of its other end by at least one transport element (7). 

2. Physical training apparatus according to Claim 1, characterized in that as transport 
element for each tread plate (6) a roller pair is provided and the mutually aligned rotary axes of 
the rollers (7) of each pair are parallel to the rotary axis of the tread-operated crank (2). 

3. Physical training apparatus according to Claim 2, characterized in that the rollers (7) 
run in mutually parallel rails (8) which are located on a base plate (9) common to all rails. 

4. Physical training apparatus according to one of Claims 1 to 3, characterized in that the 
tread-operated crank (2) has a design permitting a change in the effective length of the crank 
arm. 

5. Physical training apparatus according to Claim 4, characterized in that the crank aims 
(5) of the tread-operated crank (2) are of telescoping, extendable design. 
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6. Physical training apparatus according to one of Claims 1 to 5, characterized in that to 
each tread plate (6) there is attached one support (11) extending upward from it which supports 
one of the hand grips (13). 

7. Physical training apparatus according to Claim 6, characterized in that the support (1 1) 
fixed in place relative to the tread plate (6) supporting it, can be connected to and detached from 
the allocated tread plate at locations offset in the longitudinal direction of the tread plate. 

8. Physical traming apparatus according to Claim 6 or 7, characterized in that each hand 
grip (13) is located at a first part (11") of the support (1 1) which can slide in its longitudinal 
direction relative to a second part (1 1')^ of the support and/or can rotate about its longitudinal 
axis relative to the second part (11") [sic; 1 1'] of the support and also can be locked in a selected 
position with the second part (1 1") of the support (1 1). 

9. Physical training apparatus according to one of Claims 1 to 8, characterized in that the 
tread surface of the tread plates (6) has nap at least in one partial region which is formed 
preferably by the nap of a rubber lining (10). 

10. Physical training apparatus according to one of Claims 1 to 9, characterized in that 
the braking device has an electrical machine (3) having a transmission linkage with the 
tread-operated crank (2) and operates optionally as a braking generator and as a drive motor. 

1 1 . Physical training apparatus according to Claim 10, characterized in that in addition to 
the braking device, an adjusting device is provided to permit the adjustment of the rotational 
speed of the electric machine (3) during motor operation. 

The invention pertains to a physical training apparatus with a stand supporting a 
tread-operated crank, a brake device restricting the rotational motion of the tread-operated crank, 
and also two hand grips. 

TTie known physical training apparatus of this kind have a saddle on which the user sits 
during the physical training, that is, during the operation of the tread-operated crank. The 
sequence of motion is thus not the same as walking or running for the user, and more resembles 
riding a bicycle. Of course, there are also physical training apparatus which make use of an 
endless, revolving belt to allow the user to perform a sequence of motions as in walking or 
running. But these physical training apparatus are relatively complicated, not least due to the 
endless belt and its supporting mechanism. 

The invention is based on the problem of creating a physical training apparatus which 
permits a sequence of motions similar to that occurring during walking or running, but which is 
simpler than comparable, known devices. 

This problem is solved by a physical training apparatus which has the properties of 
Claim 1. 



3 



The two tread plates of the physical training apparatus upon which the user treads during 
the physical training, and thus alternately places differing stress upon during the crank-rod-like 
motion executed by the tread plates during a rotation of the tread-operated crank, makes possible 
a sequence of motions for the user like that of walking or running. The distance of the place 
where the user treads upon the tread plate, from one or the other end of the plate, determines the 
height difference that the user will surmount when he climbs from one tread plate onto the other, 
provided this climbing occurs when the two tread plates are located in the lower and upper dead 
points. In this manner, the user can vary the sequence of motion and adjust the stress level to his 
particular requirements. 

The physical training apparatus according to this invention is suitable not only for 
physical training of musculature and the circulatory system of healthy persons. The sequence of 
motion comparable to the physical activity of walking, in conjunction with the mentioned 
potential variation in the maximum height difference to be surmounted with each step, make the 
physical training apparatus according to this invention suitable also for rehabilitation of persons 
who require physical therapy in walking. 

In comparison to the known physical training apparatus with an endless belt, the expense 
for the invented apparatus is much les^, since the tread plates are simple components and also the 
construction expense for the support of the tread plates by the transport elements and the 
tread-operated crank is relatively small. 

The transport elements can be slide elements, which will be highly recommended when 
the friction between these slide elements and their substrates is to be utilized to achieve a braking 
effect. In one preferred design format, however, two rollers whose rotary axis runs parallel to the 
rotary axis of the tread-operated crank are provided as transport elements for each tread plate; 
then a very low friction is achieved wdth rollers, so that the device can also be used with minimal 
braking power. Of course, it is possible to assign a braking device to these rollers. 

In order to prevent damage caused by the transport elements to the floor on which the 
physical training apparatus is standing, it is useful to provide a base plate on which the transport 
elements will move. Preferably, mutually parallel rails are located on these base plates which 
guide the transport elements engaged in them. 

In one preferred design format, the maximum height difference that the user must 
overcome with each step can be specified not only by selection of the tread position on the tread 
plates, but also by the variable, effective length of the crank arms of the tread-operated crank. 
Then different strokes can be selected for the two tread plates, which can be usefiil to provide a 
differing training intensity for the two legs. In a simple manner, the effective length of the crank 
aims can be changed, when they are of telescoping, extendable design. 
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During the usage of the physical training apparatus, the hand grips can be in an invariant 
position with respect to the floor on which the physical training apparatus is standing. In this 
case, they could be located on supports which are attached to the stand supporting the 
tread-operated crank. Preferably, however, there are at each of the tread plates, one upward 
extending support which supports one of the hand grips, because the hand grips moving together 
with the tread plates will result in a favorable sequence of arm motion and a physical arm 
training. This is the case in particular when the position of the hand grips can be adapted to the 
demands of the user, so that in one preferred design format, the supports can be attached to the 
assigned tread plate at locations mutually offset in the longitudinal direction of the tread plate. 

But regardless of whether the hand grips are in a fixed position or are moving together 
with the tread plates, it is useful to be able to adjust their location, in particular their height and 
their spacing from each other. Therefore, preferably each hand grip is located on a first part of 
the support which can slide in its longitudinal direction relative to a second part of the support 
and/or can rotate about its longitudinal axis relative to the second part of the support, and also 
can be locked in a selected position and is connected to the second part of the support. 

If the foot soles of the user are to be massaged during the physical training, then in at 
least one partial region of the tread surface, nap can be provided which is formed preferably by 
the nap of a mbber mat. 

The braking device can be designed in various ways. Preferably it will be connected to 
the tread-operated crank, and both a purely mechanical and also a purely electrically operating 
brake can be used. In one preferred design format, the braking device has an electrical machine 
having a transmission linkage with the tread-operated crank and operating optionally as brake 
generator and as drive motor. Then the motion of the tread plates can be not only retarded, but it 
can be forced by driving the tread-operated crank, which can be an advantage, e.g., for 
rehabilitation training. 

The invention will be explained in greater detail below, with reference to the figure and 
the illustrated design example. The single figure shows a schematic and perspective view. 

hi a stand 1, which in the design example consists of steel tubes, there is a tread-operated 
crank denoted overall by reference number 2. This crank is seated so that its axis of rotation is 
located in a plane parallel to the stand surface of the stand 1 . Beneath the tread-operated crank 2 
in the stand 1 there is an electric machine 3 operating both as generator and also as motor, 
positioned with axis parallel to the rotational axis of the tread-operated crank 2. Its shaft is 
coupled to the tread-operated crank 2 by means of a translational gearing (not illustrated). 
Likewise in housing 4 located in the stand 1 there is a control device connected to the electric 
machine 3, so that the braking power of the electric machine 3 can be adjusted and controlled in 
generator mode and also the rotational drive speed can be adjusted in motor operation. 
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The two crank arms 5 of the tread-operated crank 2 are of telescoping, extendable design 
in order to allow variation of the effective length of the crank arm. 

The front end of each tread plate 6 is coupled to the free end of each of the two crank 
arms 5 with axis parallel to the tread axis of the tread-operated crank 2. As the figiire shows, this 
tread plate has the shape of an elongated rectangle. Therefore, as in the design example, the tread 
plates 6 can each be formed from one wooden board. But of course, other materials can be used, 
such as metal or plastic, individually or in combination. Likewise, the shape of the tread plates 6 
can be otherwise. For example, their width need not be the same over the entire length. 

Beneath the rear end of each of the two tread plates 6 there are two rollers 7 whose 
mutually aligned rotary axes run parallel to the rotary axis of the tread-operated crank 2. In order 
to achieve a smooth and low-noise run, these rollers 7 have a ball bearing seat and a plastic ball 
race. 

The rollers 7 are each held in one rail 8, which [rails] are all mounted parallel to each 
other on a base plate 9, which can be extended forward (in contrast to the design example) and 
connected there with the stand 1 . 

The tread plates 6 bear on their upper side a rubber lining 10 which is equipped with 
upward -pointing nap. 

There is an upward-extending support (denoted overall by reference number 1 1) 
detachably mounted to the outside of each of the two tread plates 6 and is of telescoping, 
extendable design. The lower part 1 1' is securely attached to one strut 12, which like the support 
1 1 is detachably connected to the tread plate at the outside of the allocated tread plate 9, [sic; 6] 
but at a distance from the attachment point of the support. At the upper end of the part 1 T there 
is a hand-operated adjustmg device in order to lock the upper part U " of the support 1 1 
engaging in the lower part 1 1 ' into a user-selected extension position and rotary position. There 
is a hand grip 1 3 attached to the upper part 1 1 ', which in this design example is a U-shaped bar. 

The connection between the support 11 and the strut 12 on the one hand, and also of the 
tread plate 6 on the other hand, has been chosen in the design example in such a manner that the 
angled off, lower end of the support and strut each engage in one bushing 14. Several of these 
bushings 14, as the figure shows, are set at equal intervals into the side surface of the tread plate 
6, so that it is possible to offset the support 1 1 together with the strut 12 in the longitudinal 
direction of the tread plate 6. By means of clamp screws (not illustrated) on the bushing 14, the 
end sections of the support 1 1 and of the strut 12 engaging in them, can be clamped down, 
provided a clamping connection of this type is required. 
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